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ABSTRACT

Background: Idiopathic intracranial hypertension (IIH) typically affects young, obese women. We
examined 2 groups of atypical patients with IIH: those with a normal body mass index (BMI) and
those at least 50 years of age.

Methods: A retrospective cohort study of 407 consecutive adult patients with IIH with known BMI
from 3 centers was undertaken. Demographics, associated factors, visual acuity, and visual fields
were collected at presentation and follow-up.

Results: We identified 18 IIH patients (4%) with normal BMI and 19 (5%) aged 50 years or older at
the time of diagnosis who were compared with the remainder of the cohort. Medication-induced
IIH was more frequent in patients with IIH with normal BMI (28 vs 7%, p � 0.008). No patient
with IIH with a normal BMI had severe visual loss in either eye (0 vs 17%, p � 0.09). Older
patients with IIH had a lower BMI, but were still generally obese (33 vs 38, p � 0.04). Older
patients were less likely to report headache as initial symptom (37 vs 76%, p � 0.001) and more
likely to complain of visual changes (42 vs 21%, p � 0.03). Treatment of any type was less likely
in older patients (significant for medications: 74 vs 91%, p � 0.004), and they were more likely to
have persistent disc edema at last follow-up (median Frisén grade: 1 vs 0, p � 0.002), but had
similar, if not better, visual outcomes compared with younger patients. A case-control study did
not identify any new medication or risk factor associations.

Conclusions: Patients with normal body mass index and those 50 years or older make up a small
proportion of patients with idiopathic intracranial hypertension (IIH), but appear to have better
visual outcomes than more typical patients with IIH. Neurology® 2010;74:1827–1832

GLOSSARY
BMI � body mass index; IIH � idiopathic intracranial hypertension; MR � magnetic resonance.

Although idiopathic intracranial hypertension (IIH) typically occurs in young, obese women, it
may occur outside of this characteristic demographic. Two previous reports have specifically
evaluated the characteristics of older patients with IIH and suggested differences in presenta-
tion and outcomes. To our knowledge, no previous studies have studied the characteristics of
normal-weight patients with IIH. The purpose of this study was to compare the characteristics
of patients with IIH with a body mass index (BMI) less than 25 to overweight and obese
patients with IIH and the characteristics of patients with IIH 50 years or older to younger,
adult patients with IIH.

METHODS Standard protocol approvals, registrations, and patient consents. Each participating university’s Institu-
tional Review Board approved the study with a waiver of consent.

Study conduct. All consecutive charts for patients given the diagnosis code of IIH or disc edema seen by the neuro-ophthalmology
services at Emory University (1989–2007), University of Mississippi (1989–2007), and Wayne State University (2001–2007) were
identified and reviewed. Only patients with definite IIH diagnosed according to the modified Dandy criteria were included: 1) signs
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and symptoms of increased intracranial pressure, 2) no localizing
signs except abducens nerve palsy, 3) CSF opening pressure �25
cm with normal CSF composition, and 4) normal neuroimaging
(ruling out venous sinus thrombosis).1

Although the patient database was created using a retrospec-
tive chart review, all patients had been evaluated in a standard-
ized fashion by experienced neuro-ophthalmologists, including
documentation of body habitus, blood pressure, and complete
neuro-ophthalmic examination with formal visual fields, fundus
photography, review of neuroimaging tests, and recording of fac-
tors associated with IIH. Demographic information regarding
age, gender, and race were collected. Patients younger than 18
years of age at diagnosis were excluded. Race was assessed by the
judgment of the examiner based on patient appearance. Medica-
tion use (current and recent), the presence or absence of several
associated factors (recent weight gain, known sleep apnea, ane-
mia [hemoglobin �12 g/dL], systemic hypertension, endocrine
disorders, and pregnancy), symptoms (headache, tinnitus, diplo-
pia, and transient visual obscuration), Snellen visual acuity, for-
mal visual fields (static perimetry using a Humphrey automated
perimeter and kinetic perimetry using a Goldmann perimeter),
and dilated ophthalmoscopic appearance were recorded. Medi-
cations considered possibly contributing included vitamin A
preparations, minocycline, cyclosporine, doxycycline, tetracy-
cline, depot progestins, and recent discontinuation of steroids.
The contributing medications were grouped by their presence or
absence in each patient for analysis. Patients without known
height or weight were excluded from analysis. BMI was calcu-
lated for use in statistical analyses according to the World Health
Organization BMI guidelines.2 Prediagnosis duration of symp-
toms, CSF opening pressure, height, weight, medical treatments,
surgical treatments, follow-up duration, and visual outcome
were also recorded.

Snellen visual acuity was converted to logMAR visual acuity
for analysis. Formal visual fields were systematically reviewed for
all patients. All visual field defects, whether obtained with static
or kinetic perimetry, were graded on a 1 to 4 scale as 1) normal;
2) enlargement of the blind spot; 3) nasal or temporal defect; or
4) diffusely constricted, as previously published.3,4 In addition,
mean deviations were recorded for those patients who under-
went static automated perimetry. Papilledema was graded with

the Frisén staging scheme5 by systematic review of fundus pho-
tography: stage 0 defines a normal optic nerve head and stage 5,
severe papilledema. Severe visual loss in an eye was defined by
the United States criteria for legal blindness (best-corrected vi-
sual acuity less than or equal to 20/200 or total central visual
field less than 20 degrees) and assessed at the last available visit.

All patients had definite IIH by the modified Dandy criteria,
but 2 aspects of our population merit further mention. First,
although all patients underwent a lumbar puncture that docu-
mented elevation of CSF opening pressure, the specific value was
sometimes unavailable: 3 (16%) of the patients with BMI �25,
2 (11%) of the patients aged 50 or older, and 56 (15%) of the
remainder of the cohort. Second, clinically appropriate neuroim-
aging was performed on all patients to rule out cerebral venous
thrombosis. However, as the patient population is representative
of an actual clinical practice, there were occasionally practical
limitations to obtaining ideal imaging studies, such as body hab-
itus preventing entry into imaging gantries and changes in the
clinical usage of MRI and magnetic resonance (MR) venography
over the study period.6 MRIs were all reviewed at the time of
diagnosis and MR venography or CT venography was obtained
when there was a question regarding possible cerebral venous
thrombosis. Those patients who could not have MRI had head
CT with contrast, often accompanied by CT venography.

Data analysis. Two groups of patients were identified and
analyzed separately: 1) patients considered to be of normal
weight by World Health Organization BMI guidelines (BMI
�25), and 2) patients aged 50 years or older at the time of
diagnosis. This age cutoff was identified using a data-driven ap-
proach as the age approximately 2 standard deviations above the
mean age of all 721 patients with IIH in our database, including
pediatric cases (mean: 29 years, SD: 11 years, figure 1). For each
of these atypical patients, a control patient with IIH matched by
race, presence or absence of hypertension, and year of visit was
randomly selected from the remaining cohort.

Statistical analysis was performed with R: A language and
environment for statistical computing (R Foundation for Statis-
tical Computing, http://www.R-project.org). Continuous and
ordinal variables were compared between groups using the
Mann-Whitney U test. Pearson �2 with Yates’ continuity correc-

Figure 1 Age distribution of 721 patients with idiopathic intracranial hypertension
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tion or Fisher exact test, as appropriate, were used to compare
the frequency distribution of categorical variables between
groups. These tests were 2-tailed, and significance was set at 5%.
Univariate analyses for normal weight and older age vs other
factors were undertaken on the entire population. In the case of
missing data, the number of patients available for each analysis
was reported. McNemar �2 was used to test for medication and
past medical history associations between cases and controls.

RESULTS We identified 407 consecutive, adult pa-
tients with IIH with known BMI. Of these, 18 (4%)
had a normal BMI (�25). There were 341 patients

(84%) who had a BMI �30. Among patients with
normal BMI (table 1), medication-induced IIH was
more frequent (28 vs 7%, p � 0.008). The impli-
cated medications in the patients with normal BMI
were vitamin A preparations (2 patients), depot pro-
gestins (2 patients), and recent steroid discontinua-
tion (1 patient). The patients with normal BMI were
more likely to be men (22 vs 7%, p � 0.048) and less
likely to receive diet modification therapy (17 vs
46%, p � 0.02). No patient with IIH with a normal
BMI had severe visual loss in either eye (0 vs 17%,
p � 0.09).

There were 19 patients with IIH (5%) who were at
least 50 years old at the time of diagnosis (range 50–67
years, figure 2). Five patients (1%) were older than 60.
Older patients with IIH (table 2) had a lower BMI, but
were still generally obese (33 vs 38, p � 0.04). They
were less likely to report headache as an initial sign of
their illness (36 vs 76%, p � 0.001) and more likely to
complain of visual changes (42 vs 21%, p � 0.03).
Treatment of any type was less likely (significant for
medications: 74 vs 90%, p � 0.04). These older pa-
tients were more likely to have mild, persistent disc
edema at last follow-up (median Frisén grade: 1 vs 0,
p � 0.002), but appeared to have similar, if not better,
visual outcomes compared with younger patients. Only
one older IIH patient had severe visual loss in either eye
(5% vs 15%, p � 0.33).

Both patients with normal BMI and older pa-
tients were more likely to be white (77%–79% vs
49%, p � 0.04) than the rest of the cohort. The
case-control part of the study did not identify any
new medication or risk factor associations.

DISCUSSION Our study’s proportion of obese pa-
tients was similar to other studies, which report rates
between 74% and 94%, but direct comparisons are
difficult because these studies use various definitions
of obesity.7-15 Although other studies have evaluated
the proportion and characteristics of obese patients
with IIH, we are unaware of other studies that have
specifically examined the characteristics of nonobese
patients with IIH. We found that 4% of our patients
with IIH were of normal weight, and of these, over a
quarter were exposed to a medication that might be
associated with IIH. An additional quarter of normal
weight patients were atypical in some other fashion:
they were men or were at least 50 years of age. Thus,
as expected from clinical experience, otherwise typi-
cal IIH occurs very rarely in patients of normal
weight and careful evaluation for alternate causes
should be undertaken when the diagnosis is consid-
ered in persons with a normal BMI.

Given the high proportion of medication-related
IIH among our patients with normal weight, we at-

Table 1 Characteristics of patients with IIH with BMI <25 compared with the
remainder of the adult IIH study population

BMI >25 (n � 389) BMI <25 (n � 18)

p
No. or
median % or range

No. or
median % or range

Demographics/risk factors

Women 360 93 14 78 0.048

Age, y 30 18 to 67 30 19 to 64 0.85

White 190 49 13 77 0.04

Contributing medications 26 7 5 28 0.008

Sleep apnea 30 8 0 0 0.38

Anemia 38 10 2 11 0.69

Endocrine disorder 64 17 0 0 0.09

Hypertension 101 26 6 6 0.053

Prediagnosis duration of
symptoms, wk (n � 368)

8 0 to 500 8 0 to 100 0.34

Follow-up duration, wk (n � 378) 15 0 to 368 18 0 to 168 0.54

CSF opening pressure, cm
CSF (n � 346)

37 25 to 68 37 25 to 54 0.44

Treatment

Medication 347 89 18 100 0.23

Diet modification 18 46 3 17 0.02

CSF shunt 66 17 3 17 1.00

Optic nerve sheath fenestration 69 18 2 11 0.75

Initial symptoms

Headache 288 74 12 72 0.79

Vision changes 88 23 2 11 0.38

Transient visual obscurations 42 11 4 0 0.13

Diplopia 15 4 0 0 1.00

Tinnitus 21 5 1 6 1.00

None 29 8 0 0 0.62

Examination

Papilledema, first visit (n � 368) 3 1 to 5 2.5 1 to 5 0.16

Papilledema, last visit (n � 365) 0 0 to 5 1 0 to 2 0.53

HVF MD, first visit, �dB (n � 266) 5.2 0 to 33.5 3.3 2.1 to 6.5 0.09

HVF MD, last visit, �dB (n � 281) 4.0 0 to 33.1 3.7 0.8 to 5.2 0.21

VA logMAR, first visit (n � 397) 0 �0.3 to 6.9 0.1 0.0 to 0.8 0.77

VA logMAR, last visit (n � 371) 0 �0.3 to 6.1 0.0 �0.1 to 0.7 0.39

Abbreviations: BMI � body mass index; HVF MD � Humphrey visual field mean deviation;
IIH � idiopathic intracranial hypertension; VA � visual acuity.
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tempted to identify new medication associations
with IIH through a case-control study between our
atypical patients with IIH and other patients with
IIH, but we did not find any such association. How-
ever, by only using other patients with IIH rather
than normal persons as controls, our power to find
such associations would have been reduced, because
other patients with IIH, despite their more typical
features, may also have had an unknown medication
or other risk factor that contributed to their develop-
ment of IIH.

Patients 50 years or older also represented only a
small percentage of patients with IIH, but both older
and normal weight patients shared several character-
istics. First, and most importantly, both groups ap-
peared to have similar, if not, better visual outcomes
compared with the typical patient with IIH. A previ-
ous descriptive series of 14 patients with IIH aged
44–88 years of age suggested that the visual progno-
sis was generally good in older patients.16 This same
series also suggested, as our study confirms, that
older patients are less likely to have headache and are
not as obese as the typical IIH patient. Another de-
scriptive series of 23 patients with IIH older than 40
years found, as we did, that older patients with IIH
had fewer complaints of headache and were more
likely to complain of visual disturbances.17 Older pa-
tients appeared more likely to have better visual out-
comes based on a reduced rate of severe visual loss
and better visual field parameters. Our older patients
also received less surgical and less medical therapy
(table 2), further suggesting that they had less pro-
gressive visual loss and milder symptoms. These im-
proved visual outcomes occurred despite an increased
frequency of vision-related symptoms as their initial

complaint. This is in direct contrast to men with
IIH, who more frequently had poorer visual out-
comes in the setting of more frequent vision-related
presentations.3 The better visual outcomes among
older patients with IIH may be related to their rela-
tively mild, although persistent, papilledema seen at
last follow-up. Indeed, we also observed among pa-
tients with normal BMI what might represent a sim-
ilar trend toward milder, but persistent papilledema
with equal or better visual outcomes at last follow-
up. It is worth noting that previous studies have not
clearly supported a direct relationship between the
degree of papilledema and visual outcome, except for
cases of severe or atrophic papilledema.18

Patients with normal BMI and older patients
were about 1.5 times more likely to be white. In the
case of the normal weight patients, this may repre-
sent confounding related to differences in the base-
line prevalence of obesity between whites (24%) and
blacks (36%). Among women, those at highest risk
for IIH, the difference is even greater: 39% of black
women are obese, compared with only 22% of white
women.19 Similarly, confounding may be responsible
for the higher proportion of white subjects seen
among our older patients with IIH because 16% of
blacks are 55 or older in the US population, com-
pared with 24% of whites.20 These characteristics of
the underlying population would tend to lead to an
overrepresentation of white subjects among both
nonobese and older patients. We also found trends
toward more frequent hypertension in both more
obese and older patients with IIH, but this is again
likely due to confounding, because these groups of
patients would be expected to be at higher risk of

Figure 2 Body mass index distribution of 407 patients with idiopathic intracranial hypertension
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hypertension compared with their less obese,
younger counterparts.

The main limitations of our study are its retro-
spective nature and our investigation of the rarest
aspects of IIH, inherently limiting the number of pa-
tients under direct study. However, all of our pa-
tients were systematically evaluated by experienced
neuro-ophthalmologists and our agreement with the
findings of other previous small series of older pa-

tients suggests the external validity of our results. In
addition, patients with normal weight were less likely
to be treated with diet modification, which, while
unsurprising, lends support for the internal validity
of our dataset. Finally, it is likely that we have seen a
higher proportion of atypical patients with IIH be-
cause all sites were tertiary referral centers that might
be expected to see a higher proportion of such pa-
tients. If this is the case, it only strengthens our con-
clusions regarding the rarity of IIH among patients
who are either normal weight or who are at least 50
years of age, and the importance of careful evaluation
for alternate etiologies in these patients.
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